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provided, in which a multi-frame 1s configured and a signal 1s
transmitted 1n the multi-frame to a reception terminal. The
multi-frame includes a discovery region, a paging region, at
least two scheduling regions for indicating a plurality of
different scheduling algorithms, and a traffic slot region. A
transmission terminal transmits a signal for searching for a
neighbor terminal in the discovery region, transmits a paging
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regions, and transmits a scheduled signal 1n the traflic slot
region according to the predetermined scheduling algorithm.
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APPARATUS AND METHOD FOR
TRANSMITTING AND RECEIVING SIGNAL
IN A NEAR FIELD COMMUNICATION
SYSTEM

PRIORITY

This application claims the benefit under 35 U.S.C. §119

(a) of a Korean patent application filed on Oct. 28, 2011 1n the
Korean Intellectual Property Office and assigned Serial No.

10-2011-0111298. the entire disclosure of which is hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a communication system.
More particularly, the present invention relates to an appara-
tus and method for transmitting and receiving a signal 1n a
Near Field Communication (NFC) system 1n which commu-
nication 1s conducted directly between devices.

2. Description of the Related Art

Radio communication between devices in close proximity
may be conducted by using Near Field Communication
(NFC). Device to Device (D2D) communication or ad-hoc
communication, which 1s characterized by direct communi-
cation between devices without intervention or use of a relay,
1s a kind of NFC.

Along with the recent rapid growth of data services and
smartphones, D2D communication or ad-hoc communication
1s under active study. D2D communication enables deploy-
ment of new services due to 1ts advantages of reduced battery
consumption, an increased bit rate, and robustness against
infrastructure failures. Accordingly, D2D communication has
emerged as a promising technology for future-generation
communication systems.

However, in D2D commumnication, different scheduling
schemes should be used according to a target performance 1n
a communication system. In order to implement different
scheduling schemes, information for each scheduling scheme
1s used. However, there 1s no specified frame structure that
supports implementation of different scheduling schemes,
and, thus, applying a plurality of scheduling schemes 1s dii-
ficult.

Therefore, a need exists for a system and method for an
apparatus and method for transmitting and receiving a signal
in an NFC system in which communication 1s conducted
directly between devices.

SUMMARY OF THE INVENTION

Aspects of the present invention are to address at least the
above-mentioned problems and/or disadvantages and to pro-
vide at least the advantages described below. Accordingly, an
aspect of the present invention 1s to provide an apparatus and
method for generating a frame that supports a plurality of
scheduling schemes and transmitting and receiving a signal in
the frame 1n a Near Field Communication (NFC) system.

In accordance with an aspect of the present invention, a
signal transmission method of a transmission terminal 1n an
NFC system, 1 which a multi-frame 1s configured and a
signal 1s transmitted 1n the multi-frame to a reception terminal
1s provided. The multi-frame includes a discovery region, a
paging region, at least two scheduling regions for indicating a
plurality of different scheduling algorithms, and a traific slot
region. The transmission terminal transmits a signal for
searching for a neighbor terminal in the discovery region,
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2

transmits a paging signal in the paging region, transmits
information for a scheduling algorithm that 1s predetermined
by the transmission terminal and the reception terminal in
cach of the scheduling regions, and transmits a scheduled
signal 1n the traffic slot region according to the predetermined
scheduling algorithm.

In accordance with another aspect of the present invention,
a signal reception method of a reception terminal 1n an NFC
system, 1n which a signal 1s recerved in a multi-frame from a
transmission terminal and decoded, 1s provided. The multi-
frame includes a discovery region, a paging region, at least
two scheduling regions for indicating a plurality of different
scheduling algorithms, and a traffic slot region. The reception
terminal recerves a signal according to which the transmis-
s1on signal searches for a neighbor terminal 1n the discovery
region, recerves a paging signal in the paging region, receives
information for a scheduling algorithm that 1s predetermined
by the transmission terminal and the reception terminal in
cach of the scheduling regions, and receives a scheduled
signal 1n the traffic slot region according to the predetermined
scheduling algorithm.

In accordance with another aspect of the present invention,
a transmission terminal for transmitting a signal 1n an NFC
system, 1n which a frame configurer configures a multi-frame,
a transmuitter transmits a signal 1n the multi-frame to a recep-
tion terminal, and a recerwver 1s provided. The multi-frame
includes a discovery region, a paging region, at least two
scheduling regions for indicating a plurality of different
scheduling algorithms, and a traflic slot region. The transmit-
ter transmits a signal for searching for a neighbor terminal of
the transmission terminal in the discovery region, transmits a
paging signal 1n the paging region, transmits information for
a scheduling algorithm predetermined by the transmission
terminal and the reception terminal 1n each of the scheduling
regions, and transmits a scheduled signal i the traffic slot
region according to the predetermined scheduling algorithm.

In accordance with another aspect of the present invention,
a reception terminal for recerving a signal 1n an NFC system,
in which a transmitter 1s included, a recerver recerves a signal
in a multi-frame from a transmission terminal, and a frame
decoder decodes the signal received in the multi-frame are
provided. The multi-frame includes a discovery region, a
paging region, at least two scheduling regions for indicating a
plurality of different scheduling algorithms, and a traific slot
region. The receiver recerves a signal according to which the
transmission signal searches for a neighbor terminal 1n the
discovery region, recerves a paging signal in the paging
region, receives information for a scheduling algorithm pre-
determined by both the transmission terminal and reception
terminal 1 each of the scheduling regions, and receives a
scheduled signal 1n the traffic slot region according to the
predetermined scheduling algorithm.

Other aspects, advantages, and salient features of the
invention will become apparent to those skilled in the art from
the following detailed description, which, taken in conjunc-
tion with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1A 1illustrates a structure of a FlashLin() frame
according to the related art;
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FIG. 1B 1llustrates a structure of a tratfic slot 1n the Flash-
Lin(Q) frame according to the related art;

FI1G. 2 1llustrates a frame structure according to an exem-
plary embodiment of the present invention;

FIG. 3 illustrates a frame structure according to another
exemplary embodiment of the present invention;

FIG. 4 illustrates a frame structure according to another
exemplary embodiment of the present mnvention;

FIG. § illustrates a frame structure according to another
exemplary embodiment of the present invention;

FIG. 6 illustrates a frame structure according to another
exemplary embodiment of the present invention;

FIG. 7 illustrates a frame structure according to another
exemplary embodiment of the present invention;

FIG. 8 1llustrates a frame structure according to a further
exemplary embodiment of the present invention;

FIG. 9 1s a block diagram of a transmission terminal
according to an exemplary embodiment of the present mnven-
tion; and

FI1G. 10 1s a block diagram of a reception terminal accord-
ing to an exemplary embodiment of the present invention.

Throughout the drawings, like reference numerals will be
understood to refer to like parts, components, and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following description with reference to the accompa-
nying drawings 1s provided to assist in a comprehensive
understanding of exemplary embodiments of the invention as
defined by the claims and their equivalents. Accordingly,
those of ordinary skill in the art will recognize that various
changes and modifications of the embodiments described
herein can be made without departing from the scope and
spirit of the invention. In addition, descriptions of well-
known functions and constructions may be omitted for clarity
and conciseness.

The terms and words used 1n the following description and
claims are not limited to the bibliographical meanings, but,
are merely used by the inventor to enable a clear and consis-
tent understanding of the invention. Accordingly, 1t should be
apparent to those skilled 1n the art that the following descrip-
tion of exemplary embodiments of the present invention 1s
provided for illustration purpose only and not for the purpose
of limiting the invention as defined by the appended claims
and their equivalents.

It 1s to be understood that the singular forms ““a,” “an,” and
“the” 1include plural referents unless the context clearly dic-
tates otherwise. Thus, for example, reference to “a compo-
nent surface” includes reference to one or more of such sur-
faces.

For the sake of convenience of description, when commu-
nication 1s conducted directly between terminals, a terminal
serving as a reception end will be referred to as a Reception
(Rx) terminal and a terminal serving as a transmission end
will be referred to as a Transmission (Tx) terminal Each of the
Tx and Rx terminals may include both a transmitter and a
receiver. Also, FlashL.inQ 1s a major Device to Device (D2D)
communication technology used in Near Field Communica-
tion (NFC) networks. A FlashL.inQQ frame will be described
below.

FIG. 1A 1illustrates a structure of a FlashLinQ) frame
according to the related art.

Referring to FIG. 1A, a frame 100 includes a discovery
region 102, a paging region 104, and first to Mth Tratfic Slots
(TSs) 106 to 112, which are labeled as TS 1 to TS M. Each

terminal acquires time synchronization and discovers a
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neighbor terminal using the discovery region 102. In the
paging region, a Tx terminal acquires a logical channel IDen-
tifier (ID) by transmitting a signal indicating an upcoming
communication, for example, a paging signal, to an Rx ter-
minal. The Tx/Rx terminal 1s then scheduled for a logical
channel and actual data 1s transmitted 1n the TSs 106 to 112.

FIG. 1B illustrates a structure ofa TS in a FlashLinQ) frame
according to the related art.

Referring to FIG. 1B, one of the T'Ss included 1n the frame
100, TS 11s 1llustrated by way of example. A TS 150, which 1s
labeled as TS 1, includes a first Tx (1x 1) block 152, a first Rx
(Rx 1) block 154, a pilot block 156 and a Channel Quality
Information (CQI) block 158 for rate scheduling, a traffic
block 160, and a traffic ACKnowledgment (ACK) block 162.

A Tx terminal may use the Tx 1 block 152 1n order to
request scheduling by an Rx terminal. The Rx terminal may
determine whether to respond to the scheduling request and
may transmit the response to the Tx terminal in the Rx 1 block
154.

FlashlLinQ), by having the above-described frame structure,
may provide fairness between links due to use of round robin
scheduling. However, FlashLin(Q may degrade overall system
performance because 1t gives no regard to a channel state of
cach link. That 1s, a FlashL.in(Q Rx terminal considers only a
link having the highest priority level when determining
whether to respond to a scheduling request, and thus, neglects
the channel state of the link.

However, an exemplary embodiment of the present inven-
tion provides a method for using different scheduling
schemes according to target performances, such as fairness,
throughput, service quality, or other similar and suitable per-
formance measures, and a method for configuring a frame
supporting a plurality of scheduling schemes 1n a communi-
cation system.

FIG. 2 illustrates a frame structure according to an exem-
plary embodiment of the present invention.

Referring to FIG. 2, a frame 200 includes a discovery
region 202, apaging region 204, a first scheduling region 206,
which may be referred to as Scheduling TimeSlot 1 or
S TS 1 206, first to Nth TSs 208 to 212, which may be
referred to as TS 1 to TS N 208 to 212, a second scheduling
region 214, which may be referred to as S_TS_2 214, and an
additional N TSs (not all shown) including a first TS 216.
Information used for a predetermined scheduling algorithm 1s
exchanged between a Tx terminal and an Rx terminal in the
first scheduling region 206. Information used for another
predetermined scheduling algorithm 1s also exchanged
between the Tx terminal and the Rx terminal 1n the second
scheduling region 214. While two scheduling regions are
shown 1n FIG. 2, exemplary embodiments of the present
invention are not limited thereto, and more scheduling
regions may be defined. In addition, the scheduling algorithm
indicated by the first scheduling region 206 may be applied to
the first to Nth TSs 208 to 212, while the scheduling algorithm
indicated by the second scheduling region 216 may be applied
to the N TSs including the first TS 216.

The scheduling region 214 1s shown in FIG. 2, and 1s
repeated every N TSs, while N may be any positive integer.
For mstance, 1f N 1s 1. a scheduling region exists 1n a one-to-
one correspondence to a TS. The scheduling algorithm 1ndi-
cated by each scheduling region may be round robin sched-
uling, Proportional Fairness (PF) scheduling, random priority
scheduling, Quality of Service (QoS) scheduling, or any other
suitable and/or similar type of scheduling. The scheduling
algorithm may be preset, 1.e., predetermined, or may be
broadcast at a time of a transmission and/or reception. If the
scheduling algorithm 1s broadcast, then 1t 1s assumed that the
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broadcasting occurs during a specific slot before a TS or
during synchronization. Each TS may occupy a plurality of
tones, that 1s, time and frequency resources defined as K

symbols by L subcarriers. Each communication link has one
link ID and each link ID 1s mapped to one of the plurality of
tones.

The first scheduling region 206 includes a Tx 1 block 220,
an Rx 1 block 222, an Rx 2 block 224, and a Tx 2 block 226.

The Tx terminal transmits a reference signal at a given power

level, for example, at a maximum power level Pmax, in the Tx
1 block 220 and the Rx terminal also transmits a reference

signal at the maximum power level Pmax in the Rx 1 block
222. In addition, the Rx terminal transmits a reference signal
at a power level Pmax-A 1n the Rx 2 block 224 and the Tx
terminal also transmits a reference signal at the power level
Pmax-A 1n the Tx 2 block 226. A represents a quantization
level of information indicating a predetermined scheduling
algorithm, for example, the quantization level of scheduling
algorithm information mapped to round robin scheduling, PF
scheduling, random priority scheduling, or QoS scheduling.

A may be calculated by A=a*log(information), wherein “a” 1s
an integer known by both the Tx terminal and the Rx terminal,
and “information” refers to the scheduling algorithm infor-
mation.

That 1s, the TX terminal may transmit a reference signal to
the Rx terminal 1in the Tx 1 block 220. Thus, the Rx terminal
acquires information about a link between the Tx terminal
and the Rx terminal, and determines an amount of interfer-
ence from the Tx terminal, using the reference signal. The Rx
terminal transmits a reference signal to the Tx terminal 1n the
Rx 1 block 222 and the Tx terminal determines an amount of
interference from the Rx terminal using the received refer-
ence signal.

Subsequently, the Rx terminal may feed back information
used for the predetermined scheduling scheme to the Tx
terminal 1n the Rx 2 block 224. The information used for the
predetermined scheduling scheme may be the quantization
level of the scheduling algorithm information, A. While
FIGS. 3 to 8 will be described 1n the context of a scheduling
scheme that 1s predetermined, as shown above, the scheduling
scheme may be broadcast 1n a slot occurring betore a TS or
during synchronization. The Tx terminal feeds the informa-
tion used for the predetermined scheduling scheme forward
to the Rx terminal 1n the Tx 2 block 226.

The Tx/Rx terminal 1s scheduled according to the sched-
uling algorithm information indicated by the information
exchanged in the first scheduling region 206 1n each of the
first to Nth TSs 208 to 212. Each of the first and 1th TSs 208
and 218 have the same configuration as the TS 150 1llustrated
in FI1G. 1B, and a detailed description thereot 1s not provided
herein.

FIG. 3 illustrates a frame structure according to another
exemplary embodiment of the present mnvention.

Referring to FIG. 3, a frame 300 1s configured according to
the same structure as the frame 200 1llustrated in FIG. 2. A
first scheduling region S_TS_1 306 includesaTx 1 block 320,
an Rx 1 block 322, and an Rx 2 block 324. The Tx terminal
transmits a reference signal with a predetermined power
level, for example, the maximum power level Pmax, in the Tx
1 block 320 and the Rx terminal also transmits a reference
signal at the maximum power level Pmax 1n the Rx 1 block
322. In addition, the Rx terminal transmits a reference signal
at the power level Pmax-A 1n the Rx 2 block 324. A represents
the quantization level of scheduling algorithm information
mapped to a predetermined scheduling algorithm. A may be

calculated by A=a*log(information) where “a” 1s an integer
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6

known by both the Tx terminal and the Rx terminal and
“information” refers to the scheduling algorithm information.

That 1s, the Tx terminal may transmit a reference signal to
the Rx terminal 1n the Tx 1 block 320. Thus, the Rx terminal
may acquire information about the link between the Tx ter-
minal and the Rx terminal and may determine interference
from the Tx terminal, using the reference signal. The Rx
terminal may transmit a reference signal to the Tx terminal in
the Rx 1 block 322 and the Tx terminal may determine inter-
ference from the Rx terminal using the received reference
signal.

Subsequently, the Rx terminal may feed back information
used for the predetermined scheduling scheme to the Tx
terminal 1n the Rx 2 block 324. The information used for the
predetermined scheduling scheme may be the quantization
level of the scheduling algorithm information, A. Subse-
quently, at least one of the Tx terminal and the Rx terminal 1s
scheduled according to scheduling algorithm information
indicated by the information exchanged in the first scheduling
region 306 in each of the first to Nth TSs 308 to 312.

FIG. 4 illustrates a frame structure according to another
exemplary embodiment of the present invention.

Referring to FIG. 4, a frame 400 1s configured 1n the same
manner as the frame 200 1llustrated 1n FIG. 2. A first sched-
uling region S_TS_1 406 includes a Tx 1 block 420. The Tx
terminal transmits a reference signal with a predetermined
power level, for example, the maximum power level Pmax in
the Tx 1 block 420. That 1s, the Tx terminal may transmit a
reference signal to the Rx terminal in the Tx 1 block 420.
Thus, the Rx terminal may acquire information about the link
between the Tx terminal and the Rx terminal, and may deter-
mine an amount of interference from the Tx terminal, using
the reference signal. The Rx terminal of the present exem-
plary embodiment of FIG. 4 does not feedback information
used for a predetermined scheduling scheme, unlike the Rx
terminal operating in the manner illustrated in FIG. 3.

FIG. 5 illustrates a frame structure according to another
exemplary embodiment of the present invention.

Referring to FIG. 5, a frame 500 1s configured according to
the same structure as the frame 200 illustrated i FIG. 2. A
first scheduling region S_TS_1 506 includes aTx 1 block 520,
a'Tx 2 block 522, an Rx 1 block 524, and an Rx 2 block 526.
The Tx terminal may transmit a reference signal with a pre-
determined power level, for example, the maximum power
level Pmax, in the Tx 1 block 520 and a reference signal, at the
power level Pmax-A, in the Tx 2 block 522. The Rx terminal
also may transmit a reference signal at the maximum power
level Pmax in the Rx 1 block 524 and a reference signal at the
power level Pmax-A in the Rx 2 block 526. A represents the
quantization level of information indicating a predetermined
scheduling algorithm, that 1s, the quantization level of sched-
uling algorithm information mapped to the predetermined
scheduling scheme. A may be calculated by A=a*log(infor-
mation), wherein “a” 1s an integer known to both the Tx
terminal and the Rx terminal and “information” refers to the
scheduling algorithm information.

That 1s, the Tx terminal may transmit a reference signal to
the Rx terminal 1n the Tx 1 block 520. Thus, the Rx terminal
may acquire information about the link between the Tx ter-
minal and the Rx terminal and may determine interference
from the Tx terminal, using the reference signal. The Tx
terminal also may transmit information used for the predeter-
mined scheduling scheme to the Rx terminal 1n the Tx 2 block
522.

The Rx terminal may transmit a reference signal to the Tx
terminal 1n the Rx 1 block 524. Thus, the Tx terminal may
determine an amount interference from the Rx terminal, using
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the reference signal. The Rx terminal also may feed back the
information used for the predetermined scheduling scheme to
the Tx terminal in the Rx 2 block 526. The information used
for the predetermined scheduling scheme may be the quanti-
zation level of the scheduling algorithm information, A. Sub-
sequently, at least one of the Tx terminal and the Rx terminal
may be scheduled according to the scheduling algorithm

information indicated by the information exchanged in the
first scheduling region 506 1n each of first to Nth 'TSs 508 to

512.
FIG. 6 illustrates a frame structure according to another
exemplary embodiment of the present invention.

Referring to FI1G. 6, a frame 600 has the same structure as
the frame 200 illustrated 1n FIG. 2. A first scheduling region
S TS 1606 includes aTx 1 block 620 and a Tx 2 block 622.
The Tx terminal transmits a reference signal with a predeter-
mined power level, for example, the maximum power level
Pmax, 1n the Tx 1 block 620 and a reference signal, at the
power level Pmax-A, 1n the Tx 2 block 622. A represents the
quantization level of information indicating a predetermined
scheduling algorithm, that 1s, the quantization level of sched-
uling algorithm information mapped to the predetermined
scheduling scheme. A may be calculated by A=a*log(infor-
mation) where “a” 1s an integer known by both the transmuit-
ting and recerving terminals and “information” refers to the
scheduling algorithm information.

That 1s, the TX terminal may transmit a reference signal to
the Rx terminal 1n the Tx 1 block 620. Thus, the Rx terminal
may acquire information about the link between the Tx ter-
minal and the Rx terminal and may determine an amount of
interference from the Tx terminal, using the reference signal.
The Tx terminal also may transmit information used for the
predetermined scheduling scheme to the Rx terminal in the
Tx 2 block 622. Compared to the Rx terminal described with
reference to FIG. 5, the Rx terminal of the present exemplary
embodiment of FIG. 6 does not feed back the information
used for the predetermined scheduling scheme to the Tx
terminal. The information used for the predetermined sched-
uling scheme may be the quantization level of the scheduling,
algorithm information, A. Subsequently, the Tx/Rx terminal
1s scheduled according to the scheduling algorithm 1nforma-
tion indicated by the information exchanged 1n the first sched-
uling region 606 1n each of first to Nth TSs 608 to 612.

FIG. 7 illustrates a frame structure according to another
exemplary embodiment of the present invention.

Referring to FIG. 7, a frame 700 1s configured 1n the same
manner as the frame 200 1llustrated 1n FIG. 2. A first sched-
uling region S_TS_1 706 includes an Rx 1 block 720, an Rx
2 block 722, a'Tx 1 block 724, and a Tx 2 block 726. The Rx
terminal may transmit a reference signal at the maximum
power level Pmax 1in the Rx 1 block 720 and a reference signal
at the power level Pmax-A in the Rx 2 block 722. The Tx
terminal may transmit a reference signal with a predeter-
mined power level, for example, the maximum power level
Pmax, 1 the Tx 1 block 720 and a reference signal, at the
power level Pmax-A, in the Tx 2 block 726. A represents the
quantization level of information indicating a predetermined
scheduling algorithm, that 1s, the quantization level of sched-
uling algorithm information mapped to the predetermined
scheduling scheme. A may be calculated by A=a*log(infor-
mation), wherein “a” 1s an integer known to both the Tx
terminal and the Rx terminal and “information” refers to the
scheduling algorithm information.

That 1s, the Rx terminal may transmit a reference signal to
the Tx terminal in the Rx 1 block 720. Thus, the Tx terminal
may determine an amount of interference from the Rx termi-

nal, using the reference signal. The Rx terminal also may
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transmit information used for the predetermined scheduling
scheme to the Tx terminal 1n the Rx 2 block 722.

The Tx terminal transmits a reference signal to the Rx
terminal 1n the Tx 1 block 724 so that the Rx terminal may
acquire information about the link between them and may
determine an amount of interference from the Tx terminal
using the received reference signal. In addition, the Tx termi-
nal may feed the information used for the predetermined
scheduling scheme forward to the Rx terminal 1n the Tx 2
block 726. The information used for the predetermined
scheduling scheme may be A. Subsequently, at least one of the
Tx terminal and the Rx terminal may be scheduled according
to the scheduling algorithm information indicated by the
information exchanged in the first scheduling region 706 1n

each of first to Nth TSs 708 to 712.

FIG. 8 1llustrates a frame structure according to a further
exemplary embodiment of the present invention.

Referring to FIG. 8, a frame 800 1s configured 1n the same
manner as the frame 200 1llustrated 1n FIG. 2. A first sched-
uling region S_TS_1 806 includes an Rx 1 block 820 and an

Rx 2 block 822. The Rx terminal may transmit a reference
signal at the maximum power level Pmax 1n the Rx 1 block
820 and a reference signal at the power level Pmax-A 1n the
Rx 2 block 822. A represents the quantization level of infor-
mation indicating a predetermined scheduling algorithm, that
1s, the quantization level of scheduling algorithm information
mapped to the predetermined scheduling algorithm. It may be
calculated by A=a*log(information) wherein “a” 1s an integer
known to both the Tx terminal and the Rx terminal and
“information” refers to the scheduling algorithm information.

That 1s, the Rx terminal may transmit a reference signal to
the Tx terminal in the Rx 1 block 820. Thus, the Tx terminal
may determine an amount of interference from the Rx termi-
nal, using the reference signal. The Rx terminal also may
transmit information used for the predetermined scheduling
scheme to the Tx terminal 1n the Rx 2 block 822. Unlike the
Tx terminal illustrated in FIG. 7, the Tx terminal of the
present exemplary embodiment of FIG. 8 does not feed the
information used for the predetermined scheduling scheme
forward to the Rx terminal The information used for the
predetermined scheduling scheme may be the quantization
level of the scheduling algorithm information, A. Subse-
quently, at least one of the Tx terminal and the Rx terminal 1s
scheduled according to the scheduling algorithm information
indicated by the information exchanged in the first scheduling
region 806 1n each of first to Nth TSs 808 to 812.

FIG. 91s a block diagram of the Tx terminal according to an
exemplary embodiment of the present invention.

Referring to FIG. 9, a Tx terminal 900 includes a frame
configurer 910, a transmitter 920, and a recerver 930.

The Tx terminal 900 configures a multi-frame 1n the man-
ner described with respect to FIGS. 2 to 8 at the frame con-
figurer 910 and transmits a signal 1n the multi-frame through
the transmitter 920. In addition, the Tx terminal 900 receives
a reference signal and information used for a scheduling
algorithm from an Rx terminal through the recerver 930, for
use 1n configuring a scheduling region for the multi-frame.

FIG. 10 1s a block diagram of the Rx terminal according to
an exemplary embodiment of the present invention.

Referring to FIG. 10, an Rx terminal 1000 includes a frame
decoder 1010, a recerver 1020, and a transmitter 1030.

The receiving terminal 1000 receives a signal 1n a multi-
frame from a transmitting terminal through the recerver 1020.
The frame decoder 1010 decodes the recerved multi-frame
signal. In addition, the Rx terminal 1000 transmuits a reference

signal and information used for a scheduling algorithm to the
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Tx terminal through the transmitter 1030, for use 1n config-
uring a scheduling region for the multi-frame.

As 1s apparent from the above description of the present
exemplary embodiments, the present exemplary embodi-
ments enable use of different scheduling schemes according
to target performances 1 an NFC system by providing a
method for generating a frame supporting a plurality of
scheduling schemes and transmitting and receiving a signal in
the frame.

While the invention has been shown and described with
reference to certain exemplary embodiments thereot, it will
be understood by those of skilled in the art that various
changes 1n form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims and their equivalents.

What 1s claimed 1s:
1. A signal transmission method of a transmission terminal
in a communication system, the method comprising:

transmitting a signal 1n a multi-frame to a reception termi-
nal,

wherein the multi-frame 1ncludes a discovery region, a
paging region, at least two scheduling regions for indi-
cating a plurality of different scheduling algorithms, and
a tratfic slot region,

wherein the transmission terminal transmits a signal for
searching for a neighbor terminal i1n the discovery
region, transmits a paging signal 1n the paging region,
transmuits a signal related to information for a scheduling
algorithm that 1s predetermined in each of the at least
two scheduling regions, and transmits a scheduled signal
in the traflic slot region based on the information for the
scheduling algorithm, and

wherein the information for the scheduling algorithm com-
prises a quantization level of the information for the
scheduling algorithm.

2. The signal transmission method of claim 1,

wherein quantization level represents a the delta value A
being calculated by,

A=a*log(information),

e

where “a” 1s an integer known to both the transmission
terminal and the reception terminal and “information’ 1s
the information for the scheduling algorithm.

3. The signal transmission method of claim 2, wherein each
of the at least two scheduling regions includes a {first trans-
mission block for transmitting a first reference signal, a first
reception block for recerving a second reference signal, a
second reception block for feeding back the signal related to
the information for the scheduling algorithm, and a second
transmission block for feeding forward the signal related to
the information for the scheduling algorithm.

4. The signal transmission method of claim 2, wherein each
of the at least two scheduling regions includes a first trans-
mission block for transmitting a first reference signal, a first
reception block for recerving a second reference signal, and a
second reception block for feeding back the signal related to
the information for the scheduling algorithm.

5. The signal transmission method of claim 2, wherein each
of the at least two scheduling regions includes a {first trans-
mission block for transmitting a first reference signal, a sec-
ond transmission block for transmitting the signal related to
the information for the scheduling algorithm, a first reception
block for receiving a second reference signal, and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.

6. The s1ignal transmission method of claim 2, wherein each
of the at least two scheduling regions includes a first trans-
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mission block for transmitting a first reference signal, and a
second transmission block for transmitting the signal related
to the information for the scheduling algorithm.

7. The s1gnal transmission method of claim 2, wherein each
of the at least two scheduling regions includes a first reception
block for receiving a second reference signal, a second recep-
tion block for recerving the signal related to the information
for the scheduling algorithm, a first transmission block for
transmitting a first reference signal, and a second transmis-
s1on block for feeding forward the signal related to the infor-
mation for the scheduling algorithm.

8. The signal transmission method of claim 2, wherein each
ol the at least two scheduling regions includes a first reception
block for receiving a second reference signal and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.

9. A signal reception method of a reception terminal 1n a
communication system, the method comprising:

receving a signal in a multi-frame from a transmission

terminal; and
decoding the signal received in the multi-frame,
wherein the multi-frame includes a discovery region, a
paging region, at least two scheduling regions for indi-
cating a plurality of different scheduling algorithms, and
a traific slot region,

wherein the reception terminal receives a signal according
to which the transmission signal searches for a neighbor
terminal 1n the discovery region, receives a paging signal
in the paging region, receives a signal related to infor-
mation for a scheduling algorithm that 1s predetermined
in each of the at least two scheduling regions, and
receives a scheduled signal in the traffic slot region
based on the information for the scheduling algorithm,
and

wherein the information for the scheduling algorithm com-

prises a quantization level of the information for the
scheduling algorithm.

10. The signal reception method of claim 9,

wherein the quantization level represents a delta value A

being calculated by,

A=a*log(information),

Q2

where “a” 1s an 1nteger known to both the transmission
terminal and the reception terminal and “information™ 1s
the information for the scheduling algorithm.

11. The signal reception method of claim 10, wherein each
of the at least two scheduling regions includes a first trans-
mission block for transmitting a first reference signal, a first
reception block for recerving a second reference signal, a
second reception block for feeding back the signal related to
the information for the scheduling algorithm, and a second
transmission block for feeding forward the signal related to
the information for the scheduling algorithm.

12. The signal reception method of claim 10, wherein each
of the at least two scheduling regions includes a first trans-
mission block for transmitting a first reference signal, a first
reception block for recerving a second reference signal, and a
second reception block for feeding back the signal related to
the information for the scheduling algorithm.

13. The signal reception method of claim 10, wherein each
of the at least two scheduling regions includes a first trans-
mission block for transmitting a {irst reference signal, a sec-
ond transmission block for transmaitting the signal related to
the information for the scheduling algorithm, a first reception
block for receiving a second reference signal, and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.
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14. The signal reception method of claim 10, wherein each
of the at least two scheduling regions includes a first trans-
mission block for transmitting a first reference signal, and a
second transmission block for transmitting the signal related
to the information for the scheduling algorithm.

15. The signal reception method of claim 10, wherein each
of the atleast two scheduling regions includes a first reception
block for receiving a second reference signal, a second recep-
tion block for recetving the signal related to the information
tor the scheduling algorithm, a first transmission block for
transmitting a first reference signal, and a second transmis-
s10n block for feeding forward the signal related to the infor-
mation for the scheduling algorithm.

16. The signal reception method of claim 10, wherein each
ol the at least two scheduling regions includes a first reception
block for receiving a second reference signal and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.

17. A transmission terminal for transmitting a signal 1n a
communication system, the terminal comprising:

a transmitter configured to transmit a signal 1 a multi-

frame to a reception terminal; and
a recerver configured to recerve a signal,
wherein the multi-frame 1ncludes a discovery region, a
paging region, at least two scheduling regions for 1ndi-
cating a plurality of different scheduling algorithms, and
a tratfic slot region,

wherein the transmitter 1s further configured to transmit a
signal for searching for a neighbor terminal of the trans-
mission terminal 1n the discovery region, to transmit a
paging signal in the paging region, to transmit a signal
related to information for a scheduling algorithm prede-
termined by the transmission terminal and the reception
terminal 1n each of the at least two scheduling regions,
and to transmit a scheduled signal in the traffic slot
region based on the information for the scheduling algo-
rithm, and

wherein the information for the scheduling algorithm com-

prises a quantization level of the information for the
scheduling algorithm.

18. The transmission terminal of claim 17,

wherein the quantization level represents a delta value A

being calculated by,

A=a*log(information),

eg_ 2y

where “a” 1s an 1mteger known to both the transmission
terminal and the reception terminal and “information” 1s
the information for the scheduling algorithm.

19. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first transmis-
sion block for transmitting a first reference signal, a first
reception block for recerving a second reference signal, a
second reception block for feeding back the signal related to
the information for the scheduling algorithm, and a second
transmission block for feeding forward the signal related to
the information for the scheduling algorithm.

20. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first transmis-
sion block for transmitting a first reference signal, a first
reception block for receiving a second reference signal, and a
second reception block for feeding back the signal related to
the information for the scheduling algorithm.

21. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first transmis-
sion block for transmitting a first reference signal, a second
transmission block for transmitting the signal related to the
information for the scheduling algorithm, a first reception
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block for receiving a second reference signal, and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.

22. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first transmis-
sion block for transmitting a first reference signal, and a
second transmission block for transmitting the signal related
to the information for the scheduling algorithm.

23. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first reception
block for receiving a second reference signal, a second recep-
tion block for receiving the signal related to the information
for the scheduling algorithm, a first transmission block for
transmitting a first reference signal, and a second transmis-
s1on block for feeding forward the signal related to the infor-
mation for the scheduling algorithm.

24. The transmission terminal of claim 18, wherein each of
the at least two scheduling regions includes a first reception
block for recerving a second reference signal and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.

25. A reception terminal for recerving a signal 1n a com-
munication system, the terminal comprising:

a transmitter configured to transmait a signal;

a receiver configured to receive a signal in a multi-frame

from a transmission terminal; and

a frame decoder configured to decode the signal recerved 1n

the multi-frame,
wherein the multi-frame includes a discovery region, a
paging region, at least two scheduling regions for indi-
cating a plurality of different scheduling algorithms, and
a tratfic slot region,

wherein the recerver 1s further configured to recerve a sig-
nal according to which the transmission signal searches
for a neighbor terminal 1n the discovery region, to
receive a paging signal 1n the paging region, receives a
signal related to information for a scheduling algorithm
that 1s predetermined 1n each of the at least two sched-
uling regions, and to receive a scheduled signal 1n the
traffic slotregion based on the information for the sched-
uling algorithm, and

wherein the information for the scheduling algorithm com-

prises a quantization level of the information for the
scheduling algorithm.

26. The reception terminal of claim 285,

wherein the quantization level represents a the delta value

A being calculated by the following equation,

A=a*log(information),

- -

where “a” 1s an integer known to both the transmission
terminal and the reception terminal and “information” 1s
the information for the scheduling algorithm.

277. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first transmission
block for transmitting a first reference signal, a first reception
block for recetving a second reference signal, a second recep-
tion block for feeding back the signal related to the informa-
tion for the scheduling algorithm, and a second transmission
block for feeding forward the signal related to the information
for the scheduling algorithm.

28. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first transmission
block for transmitting a {irst reference signal, a first reception
block for receiving a second reference signal, and a second
reception block for feeding back the signal related to the
information for the scheduling algorithm.
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29. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first transmission
block for transmitting a first reference signal, a second trans-
mission block for transmitting the signal related to the infor-
mation for the scheduling algorithm, a first reception block
for recerving a second reference signal, and a second recep-
tion block for feeding back the signal related to the informa-
tion for the scheduling algorithm.

30. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first transmission
block for transmitting a first reference signal, and a second
transmission block for transmitting the signal related to the
information for the scheduling algorithm.

31. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first reception block
for recerving a second reference signal, a second reception
block for receiving the signal related to the information for
the scheduling algorithm, a first transmission block for trans-
mitting a first reference signal, and a second transmission
block for feeding forward the signal related to the information
tor the scheduling algorithm.

32. The reception terminal of claim 26, wherein each of the
at least two scheduling regions includes a first reception block
for recerving a second reference signal and a second reception
block for feeding back the signal related to the information for
the scheduling algorithm.
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